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Effect of hYdrogenkon"reaction”of~graphite with
' - water vapor

Hisashi IMAI, Kimio FUJII, Takeshi KUROSAWA and Shinzo NOMURA
Department of Fuels. and Materlals Research, Tokai Research Establishment
JAERY

(Received December 19, 1983)

The effect of hydrogen on the rate of reaction with water
vepor was studied for.four kinds of graphites including IG-11
which is a candidate material for use in the core of the
E#berimental High Tempetatqre'Gas—ceoled Reactor. The experiment
was carried out at 800 - 1600°C in the helium flow which eontained
0.65 - 1.0 % water vapor and 0 - 1.5 & hydrogen. ‘The rate of
reaction with water vapor decreased by addition of hydrogen
and the effect of hydrogen was much larger for hichly purifled

_graphite than for conteminated one. ' Based on the experimental
results, the effect of hydrogen in the reactor condition was
estimated and it was shown to be negligible small at such

impurity level as the coolent of the reactor.

Keywords: Graphite,’Vapor, Hydrogen, HTGR, Addition, Purity
High Temperature
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Tablel Impurity in coolant of VHTR

A8 Y| ¥ARE (vpm) | BEEME (vpm)
H0 0.6551F 0.2

H. 25 BT 2.0

C0: 0.45~0.8 01

CO 25 BF 2.0

CH; 24 EUF 0.2

N: - 0.2

02 - ~(0

Table2 Characeristics of graphites

| EEE | LRER ‘o K %
# | AR it & C.(A) | BAF
(g/en) | (atrg) | ©F Cppm)
IG-11 Isostatic press 1.76 0.44 6.731 1.08 <100
H 451 Extrusion 1.74 077 6.731 1.12 170
7477 Mold 1.75 0.38 6.734 1.04 1000*
7477PT | Mold 174 0.39 6.733 1:00 5*
* hyosH
Table3 R(H20+ Hz)/R(HaO) of IG- 11 graphite
Temp
52) o (%)c.,z /Cr~(C) 800 860 920 1000
0 - 1.00 1.00 1.00 1.00
065 0.50 0.77 0.10 0.19 0.22 0.36_
) 1.00 1.54 0.06 013 0.14 0.25
1.50 2.31 0.02 0.07 0.08 0.20
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Tabled R(y,0+H,)/Ru,0)0f H451 graphite

N Terel a0 860 920 | 1000
0 - 1.00 1.00 1.00 1.00
06 0.50 0.77 0.08 0.12 0.23 0.39
1.00 1.54 0.04 0.07 0.14 0.24
150 | 281 0.03 0.05 0.09 | 020
Table5 R(y,0 +Hz)/R(Hao) of T47T7PT graphite
Templ 00 860 | 920 1000
% H. (%)CHZ/CHzo o
0 - 1.00 1.00 1.00 1.00
0.50 0.77 0.07 0.13 0.19 0.32
0.65 1.00 1.54 0.04 0.05 0.11 0.24
1.50 2.31 0.02 0.04 0.07 0.20
Table 6 R(H20+Hz)/R(H;O) of 7477 graphite
}({926(; B (%)CH2 /Cons Tﬁ%p) 800 860 920 | 1000
0 - 1.00 1.00 1.00 1.00
- 0.50 0.77 0.36 0.42. 0.50 0.85
1.00 154 0.24 0.22 0.25 0.72
1.50 2.31 0.19 0.18 0.21 0.32

Tahle 7 Effect of gas concentrations on rate of IG—11 graphite at the

same CHz/CHzO

C Te‘r’np 860°C 920°C
IEI%)P H: %) HZ/CHZO (°C)
0.65 0.50 0.77 0.19 0.22
1.00 0.77 0.77 0.17 0.18
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Fig. 1 Schematic diagram of apparatus used in this study.
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: of hydrogen. (Granhite ‘H451., Temp.:860°C)



JAERI-M 83-231

920°C

~— H20(0.65%) —=1— +H2(05%) [*H2(1.0%)}— +H2(1,5%)

[
o

Relative Rate(Arbitrary Unit)
o

L__\
0 | L 1 1 1 | | L
0 10 20 30 40 50 60 - 70 80

Reaction Time(h )

Fig. 4 Change of reaction rate with water vapor by addition
of hydrogen. (Graphite:H451, Temp.:920°C)
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Fig. 5 Change of reaction rate with water vapor by addition
of hydrogen. (Graphite:H451, . Temp, : 1000°C)
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of hydrogen..
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Fig. 10 Behaviors of reaction product by addition of hydrogen.
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